The cadmium (Cd) toxicological effects on the fertilized eggs, embryos and larvae were investigated in olive flounder, Paralichthys olivaceus water-borne exposed to Cd. The survival rate and hatching success of the embryos significantly diminished in treated groups in dependence of the Cd concentration. Significant differences were found at ≥ 30 µg L -1 exposed groups compared to the control group. A significant increase of malformation of the embryo was observed at ≥ 20 µg L -1 exposed groups. They usually include such symptoms as clouded yolk-sac abnormality, fin erosion and spinal curvature. A significant reduction in the survival rate of the larvae was observed in ≥ 20 µg L -1 exposed groups with accompanied by the disorder. Notably, in larvae, a concentration as low as 10 µg L -1 exposed groups caused significant elevated abnormalities that is incidences of spinal cord deformation, abnormal eyes, deformation of the head region and severe developmental delay.
(Cd) is highly toxic to early life stages of fish resulting in the alteration of egg size, increased embryo mortality, decrease of hatchability, hatching of smaller larvae and reduced larval growth (Lein et al., 1997) . Cd exposure has resulted in morphological embryo deformities, decrease pigmentation and teratogenic effects in several fish species (Fraysse et al., 2006) . The early life cycle toxicity test is considered by most aquatic toxicologists to be ultimate test in risk assessment.
Embryonic period begins with fertilization or union of the gamete and is characterized by an endogenous food source or yolk. The period ends at hatching. Laval period begins with hatching of the eggs and lasts until the †Corresponding author: Ju-Chan Kang TEL : +82-51-620-6146, FAX : +82-51-628-7430 E-mail : jckang@pknu.ac.kr disappearance of a full complement of fin-rays and spines.
This period is divided into two phases; the yolk-sac larva or alevin period, which begins at hatching and ends after complete absorption of the yolk with the juvenile. 
Results and Discussion
In control group and in each Cd concentration group, the survival of embryos collected from the three sites was similar. Survival was above 90% in the control group and in the 5 and 10 µg L -1 exposed groups and significantly lower at 30 and 40 µg L -1 exposed groups.
The combined results from the three sites described a linear relationship between embryo survival and Cd concentration ( Fig. 1 ) and the predicted concentration for 50% mortality would be approximately 43 µg L -1 .
The results from present study confirm that early life stages of the olive flounder, P. olivaceus are sensitive to low concentrations of Cd, reducing the survival of embryos and larvae and negatively affecting their development ( Fig. 1 and 6) . However, the responses were generally similar in fish raised from stock cultures from different areas in Korea.
This lack of variability between populations may reflect the migratory patterns and wide spread distribution of this species. In white sucker, Catostomus commersoni embryos, 100 µg L -1 exposed group caused 100% mortality (Eaton et al., 1978) and in the carp,
